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(57) [gfcl] *«HW7Cki9H 

[SIS] BB«^©Hlt8*£T^t&ffl#*fgfc&ac 

MRfeftit] ssstfttB^ia 1006 fc*»aa*gBR 
fflryxAi o i ©MpaJt«Kffl*^«3fc^ f 

1 0 6 0SEIU BBS 1 0 0 5 SJHJWf S <t 9 
5. *- F 1 0 6 1 HU 7'J XA 1 

0 1 ©^{Rlfflag^ 1 0 0 5<Mfc*>W-£, Sgf^RO^ 
VT&tEfiU B&Sfcl 0 0 5£B8tt"f 5<fc-5£"f £>» 
;:©«}; -5 llfg/B^fgft^*- M 0 6 l £Bl£fc 

1 0 0 5iE<CEe-i-a©-t-> 7 7"f >y4»6K«l 0 
0 5*WlTWttil»*l 0 0 5^<Df&g.&^8.t%Z 
bifite<, SfcruXAl 0 l©BBP»fcJ;3*5l/*> 




( 2 ) 



1 



£JSbfcX , JXAtC:fctt.5, A- 7 7 
D-f>^5 7-ffllROSSt, 1 ©Ig^BJ^© 
£\ ffieryXAOWHOBBSNWfc* * 2 ' 10 

S£l2BbfcCkt^k-r?>*!^>*:rA. 

frSs HP»©WBC*1©KS^W^«*» fiulBXD 
XA©M-ffly©BS»llt:, SS2©§gi&8$^l8!&iEBbfe 

CIS 1 ©IR3*R«li*«*» W«C**fiV^*»»«0» 
ffllltc, *2©BB«iHW#S*B«l/&Ci:t»«i:t* 20 
Jfe^S'X^A. 

[it** 5] ffl*M*a*afc«*.fc#*$'*7 i A-T?fe 

3E^#¥ffltt©*M)IIfc, » 2 OHKJRlPi^a&EB bfe 

C k -r3!l:£ii 1 £V> 5 ©^Tftfrfc: 

[»*fl7] * 1 ©BB«ifSli8*S, S62©H#JHfB# 30 

k£#&kt 1 fc^ LM^Jfl 5 ©^r*i*>CE 

[1***8] %,^>Zt ZZtZ ft 
WLttZtti 1 L§g#JS 7 ©^m^CR*!©* 

[0 0 0 1] 

fcs ffiftSft^CTt^XT-AKHtSfc©"?**. 40 
[0 0 0 2] 



0x=arcsin [ [x c- {xd + xe 
M{C-T/-^-b>-9-9 1 2±\Zffl££tltz&*<DftWL& 
omm*. ' (^'r>a) fcotfT (4) 

0x=arcsin[[xc ' -{(xd' +xe ' ) 
k*S. CCf i8tt«flftW>X9 1 ltC*f-f3B&«©8§ 



#I8¥ 9- 2 6 2 2 1 0 
2 

£g£gtcai3iLT^3 (#H¥4- 2 0 2*) . - 

[0 0 0 3] E6l±m^ffl©JSSSi^ffl©±S^ 0 
7 tt%^ffl©S&lKWJa©ffl3iB|-e&«. 

[0 0 0 4] SCiS^^ 9 0 6a, 9 0 6 b(±ffig# 
CtfLT=T^*ft#fctt»*a»#^*-K (IR 
ED) 3©*fflfS!K ftjfe*ttlS«I/>X9 1 lO* 
$ft£*fUTx£|p] (7X¥*[rI) KB&ttffifc (06) , £ 
fcy#[Sl (Sft&A) Ctt^TWC (H7) KB£ 

KW§#©--8KMgfcl'>X9 1. 1 tiot-f *-5Ms> 
•9-9 1 2fclS<ft-r*. H5 (a) Htf 9 1 

2fca*?n*»«ffc©«wiBi"e*D» as (b) a-r 

>+J-9 1 2©ffl7J^fiHT-fe5. 
[0 0 0 5] WT*H*fflV^a«©tfttB*a5ftRWf 

5. 

[0 0 0 6] *r*¥fflT***i:* H6C*Vvt3fe« 
9 0 6b£0«»3ix&**3fctt^#©Il*9 0 8© 
£®I9 1 OftflMM-S. 3©^K9 1 0©«BT-SW 
bfc*^*CJi6»«sn*«lfilrtld (Aft) BIS 
ftl/>X9 1 lfcj;»)«#$iv -f^-J>*>*9 12 

±©aad ' c&fttSo nttcftxs o 6 aissfcst 

Sixfcifr*7fcttl6*©ftfflt9 1 osBwrrs. £©R$ft 
M9 1 0O«B"efil*bfelS^fcJ:&JKJ«*ixfcftBI 
RWfte (Aft) ti\ i^ftl/>X9 1 

-f *-i>*>*9 1 2±©ffifte 'C£ft*5. * 
&fiB£9 0 4©SSgi5a, bipe>©7tmt±*SftU>X9 1 
l*7>UT'f 9 1 2±©ffiBa ' , b ' tc 

MSfflSBa, b©ft£*£ft-f?>. *Sftb>X9 1 l©7fctt 
t*f-T5Bg^9 0 8OJfcttOia<iA0#'J^V^»'&x fit 
5^9 0 4©JggPa, bOxlISxa, xbtni:, 
xa, xbtt'f ^-^-k>-^±-VMkjMt»«£2:tf*e 
§6 (S5*©xEP) . -tC7?*rP3©S'>S*»CT 
, tt?l*<l>xc£gfcB-rSo -^^M9 1 0©ffl*tf<C»o 
CxISSxottS^ BBtt 9 0 8©7fett£*frsie] 
te^Oxli, 

o c * s i n0x = x c -x o (1) 
k£5. ttzs £KRt*ftdke©*;&k}Cfllf£©*iiE 
ffi (5 x LT x o £;£tf>3 ks 
xk= (xd + xe) /2 

xo= (xd + xe) /2+6x (2) 
CCT-(yx(iSS©l9;B^ffi, W*E«**»&«fiJ?« 

t*»6ft*»«-e»5» ^©#m*?Stt«B&i-s. <t 

7T, (2) at (1) SC^ftXb»x**ttSi:, 
)/2+5x}]/oc] (3) 
5k 

/2 + dx ' }¥/o c//?¥ (4) 
|xd'-xe' | ©g8»kLT#»e>ft2.. 

[o o o 7] mm®T-%z.zt, mojimmAtit 
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•So C^T-2<iOI RED 9 0 6 a, 9 0 6bfcJ;t)£ 

«©SMES 9 y Off ttl*ffitt*¥®©^ t SS M-"C 
(2) «©**;(*»> * £JBIffi$*"bo©yffi8!&y 

6 y =arcsin [ [ y c ' - ( y i 

[0 0 0 8] St, trd-*^7©7 7-f>?II±CD 

x n = m*arcsin[[xc ' -{(xd' +xe 
y n = m*arcsin[[y c ' -{(y i 

[0 0 0 9] E5 (b) -eW&fr&J:^ tt?lxs/f 
©tfttttt-f ^-S?Hr>-9-9 1 2 tt*»afc©£T# »> (x 
b ' ) > £±# t) (x a ' ) *5Wfflf *. Sfc, *SKK 
ttfc©*»tt«^4±# 5S (xe')M (xd') 

[ooio] ikt^atfttirtiffis^try**^^©*! 

[0 0 1 1] H8 (a) M=r-tiJ 

*7<D-m*7Ftmsmt&m?-$>z>o 20 

[0 0 12] Et^LfcbT^i^^tt, X-AU>X 
£«*&¥#£f§&1-3U>XfI<gl£ 1 0 0 1 i:, b> 
XSfcJfU 0 0 lCJ:5jjMfc*ii4*^#*«*-r*fc 

tooLCD (ttii&jis) 1 0 0 2 

^ ifc*^sfc£si-afe»©«*xy xa 1003 

i:, 1H£«©BR1 0 0 5©«lfr&ttib1-&£tt&tH¥Jlt 
1 006L 7*- *.^x , J7 > ffl«l«Sa-rAF^, & 
JfrrsSBW'f yf-OJiW, *©fl&^-X* 

Kfti««%tefc5fttlMWf t^*? 10 0 2 

^a^-r«a^0Bi oo7i:, c©*^7©#a*«i 30 

it*^A3> ho— 0 0 8i:> 
ft^-^fclSirf Sfcfe©^'; 1 0 0 9, Ex**/ 
7©«W6SHff1-Sfc»©SffX'f y*UttH*ISl 0 0 

[0013] «9IB8UMkttl^f9! 1 0 0 6 li, «g#©Bg 
1 0 0 5 CSK^JfctWM-^iWWtefey-f X- F 1 0 6 
0, 106 lii, jtofeUVXl 0 6 2 

a, 1 0 6 2bL £©i|jfel/>Xl 0 6 2fcJ;»>J|jfe 

S^tfeSS?-) 1 0 6 3 i:, C©-f^-^t>tl 0 6 3 40 
±©*iiJ#©IS 1 0 0 5 OSSSC, ft &%<DWf.%* 

i o o 2±©amj&&#©3a^&tuie]E&i o 6 4t 

[0 0 1 4] «C» ««***©JtWfflC-3V>TI(ilB 
t*. St^&^l 0 0 24>6O*B:i3ffl*?ftffliSc 
T\ BflnSaU IlO^ffffllafMItU i§2 
©3fe*fWflIH b ©£»jf T-Eit U 1 <D%^\m 

ffla£B#r&SU &g#©8LKfc:S£bfcffitf!>fc 

0DHW*. ¥ff) ©JteJRkftOBHIIICWlB-*-*. 

«&#©IS 1 0 0 5 i:«j*JK? 1 0 0 2 ©$<&££ 50 



yo = yi + dy (5) 

fc*»e>*i*ft«re*?K *©#aj7it£iiSB§-f «t 

+ <Sy ') ] /oc//3] (6) 

(xn, yn) tt7 7"f >y**3R7fft* 

)/2 + <5x ' }¥/oc//?¥ (7) 
+ 6 y ' )¥/o c//5¥ (8) 

susfct as**-? 1 0 0 2 $\ X'J XA 1 0 0 3 b% 

[0 0 15] a«1*a»©Jfe*fefflKo^TK9»-6. 
iS^MS*^ *- K 1 0 6 0 , 1 0 6 1*e,SLfe)t 
Bu ■«KL«ka«ffl3fctti:tt**:4*lSl*'6«*#©»* 

abfc*tt*JL«ft©j«-ra. ^fte>©*tt, si 2©^ 

U>X£1 0 6 2CJ;H ^-^-fe>tfl 0 6 3±tCig 

<t>£*i3<, -f^-sHrvir i o 6 3*>&» e»n-5is©ii 

B3iEbfc««tftdJJl31tioT«!^$nfea«^ 
1 0 6 4£«fcoT\ SHj&t 1 — J'fcS'X^An 

>bD-;u^iai o o s^aiTj-rscttfT-ts. 

[0 0 16] ifefcX'JXA 1 0 0 3©*gtfffflfc-^^T 
mm-fbo 7'JXA 1 0 0 3fct fclttSfcMfcMIEU 

ft*fti«*fisstts*bav^3*7ciaiiiTj*B8-rs©# 

Bfc©*tt«»5:Bi®«ji£ bTV^S. 
[0 0 1 7] *gffel/>XfcBU 1062a, 1062b 
©2&©l/>XT*$f££tlTOi>. 0 6 2b©b 

>X{±, <£tfB#£bfeb>XT% £*lfcj;»>l6*b 
>X££, 'J>fc^ b >XT«JfS-f * C fctf"? S'hSfcfc 

Sbtv^s., ^©bbXffl&ft©®^ fl^&ow-ac 

i:T% »2©#^BHbT«£*SflM^S*r»C 
WiE-fS^ *S«b >X£tc(i4>& 

<fcfc#*iB*l1iiRttS4:, tt*©ISfcttt6*illiE* 
5±T-*aT-fe-5o £ftl/>X*©tt&tt, g§2©ft:£ 
fWBfflbCRftfeWaWCiEWi-S*^ MPffll 0 1 0 
§/J\$<1-5Ch* s -?t, (^©SC 
fl-fttf) SE)5<*©tt»T-fe?)^ T-§WSHPgPi:igiE!3 
* J -abTV^§©4SMSbV^ 0 g§Pgi5tt, 2mm<k!)'h 
#<H3Sbfcl«^ BSfflltdFLi ??>{c 

■wa**fc»-j-**ait*to«©fc*«re**. ais 

fflbTV>S. C©B#> teifcU>XJSfcRl«Jfc**y M" 
SSP»©b>XSiP&<i:*) HilS»t5i:> m^©tftili 
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[0 0 18] itzs AMU**** XI) XA 1 0 0 3£« 
S^»fc£»«HcK«-*-*i^ XUXA1 0 0 3OJI 
«r**3i<U *«UWbbfc»*TftK BR**Wfc:j!!!H 
U>. C©B#tt, %2<D]t¥ 

«*^*-K1 0 6 0, 1 06 l*6*bfc#tt, » 
2®^^ffl®b©B8Pgi5S2fflU SB 1 ©ft¥flsfflBi 

a&aau m*stft&*©#Wfcg&s#iRiT?ss#© 

BSRSW-r*. ft*«*WB*y-f*-F 1 0 6 0, 1 0 
6 ltt, HS©»^TfBBP»fc«bTai*LTV^#, 10 
*BttMPSCiE»«:V^««UT*!)> «*#**© 
J-'JT'rtfcEBbT^Si:*^**. 
[0 0 19] CCTn ttB*»«*y-f*-Ktt» Hfc 

(1060) a, #»*6-***ftfcTffl*»&Hi-*s 

T\ *W»t»Vi(it-t61I^, BS$ffl2<I (1 
0 6 1) tt, 3fcH*6*«i5WifcT»*6B-** 
T\ #$att*r>Cl£U$lT^£lfflr3oE§£ftTV>3o 
^©SSI±3 0T-fe!3, lott, Ig^gifflltioTx <fc 
9 &V^BJ§£{<|:£ft T£*£»*IB©tfcfcBxiJ 20 

SWIffi****^ *- K 10 6 0 
Its HHWMtfWiM'-f *- K 1 0 6 1 ictt^T, ft^ 

■r*fc«>, §i*js**»#y-r *- k i o 6 1 a, aa^ 

ffll 0 6 0<fc9, ££, TCBix&ffiBC**-. 

»*i:BB«©fl»JHu Mm&Mm<Dr$m I xd * -x e 

' BB^fcT-'JXAl 0 3©Bg(tS#m-rSCi: 30 

T-ff-5. S&s ^©ffilBltf^ffirtCl^ttlSBgffl*^ 
*y-f f 1 0 6 0 Ztitt U Hr£«JiLtOl»IUMI 
ffl**HI*y-f *- K 1 0 6 1 fcjStff LTflUMttiitfT 

[0 0 2 0] 08 (b) ItlWIBr'JXAl 0 0 3*«Jffl 
frtb%tz®T-hZo zzts Bul3**fffflHbH:, Sit 

w^M^-f^-KUoeo, 1061) m 
offing •tkt>*>$.?-=>-7-<( yyaamsi do 

10ttlS«tffl, 10 12, 1 0 1 3 li*$§gffl, 10 1 40 

4,101 5\mmm) #ttw-e>ftT^s. luieufej: 

£v>t>©t&!>, 2mm«Ti s ISU\ ^5— 

<r*-S>*>tfl 0 6 3ffltt©V>©T?A 
-7 5 5-*fflV^T*»a^*?l 0 0 2©tl&£$»B: 

[0 0 2 1 ] am^ffidlESl 0 6 4li, -M-SHr> 
1 0 6 3 ±©}f £#©|g 1 0 0 5 ©&fc» tc, mia b 50 
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6 

fcflffl-t\ 1-241511 <f&«, &PS¥2 - 

3 2 3 1 2*fi«WftJ:oTBB^*iifc7;uJyXAC 

ra^»B-B©»*B? 1 o o 2BB±©ttaj»ft*i&* 

4)©T-feS. 

[0 0 2 2] c:CT-*IISSfi«J©tf7 ; **^7©7T'f > 

s. £©ajjy*?i o o 2©s^©«sciasia9tc^ 

"To 

[0 0 2 3] iBj^tc^-fidt, 7;i/7 7^7F 

rwj , r Tj , r Fj s^fcSfcssMfnti 

*«l*-rs»W9 1 Ola, 9 1b, 9 1c) 

MSK©X-5>£\ r Tj fct^ bffl!K©X- S > 
9s r Fj tt:?x-K©I!^**ii*;h.jivj-*>©fc*- 
^fe^T©»^9 2(iHiHX-< y*-©*WBTMtfc< 

0 0 8©»ft*BM8-rs. SftfttfttUlIB 1 0 6 4te, 
mc»B#©*IISlffill£1*ttibs *s7s=rh-3y hn-;u 
3MB 1 0 0 S'sHWjbTV**. -CT% 

si o o 8tt» i5H/?©*ic, Bf^iaaffijatfAofc 

U>XJf&3WI- ! §£j£2>o ^rA3>bn- 
A'fSlO 0 8 r Wj , r Fj fcovvt*H«-efca. 
[0 0 2 4] mZs «fcd--h7*-*^Co^TKW 

[0025] c: ©b^b? 1002 ©B5*05©«s;i2£ 

El 1 OCgf. 

[0 0 2 6] BEHCET, 1 0 Hi7*- A^xiJ7 
C©x«JTI*l©M¥tt:t^Mti>o ifefcli'X^.k 

n > h i o o 8©iw£i&Bj§-r&. a^tft 
ffiiiE&i o 6 4i± % m{cjt»#©ii^^smuib, ^ 

^fA3> hu— 1 0 0 S'stB^bTViSo :c 

7rA3>hD-^Sl 0 0 8tt, HUffitt^SCS 
^TU>XJt&3fWf^£j£'K 7^- A^i'JT* 

ffis-rsk^c, ft^isii o o 7^*aas«e^s 
a**?ioo2©BiBrttAF«>ftai^$* 

So 

[0 0 2 7] 

[»flB#IPftbJ:di:-r5HUl] U^L^A 5 ^, suit© 
©> raPgB{CJ;i)'^^7^^c<tt)^ S3St6JBWi*ft5FJE4« 
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[0 0 2 8] #$gBJ3fct, C©,fc?&#tfc©fci:T-fc;*ft 
[0 0 2 9] 

fc»©*a] mz&B&iitmitztz 

*«WTftt. Jtfi'XTAS*© (1) ~ (8) © 
[0 0 3 0] (1) flUMfttimKftfliLfcft^i'*?* 10 

[00 3 1] (2) «H«fta^«*(iAfc3fc*^yA 

TSot, ^— 7 *7 — ££{±4^ *D-f >J/*~ -7-ilfi 

SBI£l!EL;fcX'JXAJc;fctt£, /n— 755-*fctt^ 

-f * d >r » >? * m 1 ©iRwaflB* 

S£> ffiKX'JXA©**©ffil*IIfc, SS2©KSJRfB 
^SSEBl/fca^Xr-A. 

[0032] o) mm&^mzffiztzyt^i'ZTj* 20 

X'J X A©ft«©K*flK:, « 2 ©BBttflflS^SSBB 
[0 0 3 3] (4) »«tta*«*dlt*fe**^^xA 

©*MBIt> »2ffllBS^9!#«*EBl/fc#¥S'Xy 
A. 

[0 0 3 4] ( 5 ) ffi«rtfca#©ftfltAfc*¥^xyA 30 
T-^ot, KlPSSttSn-T'-r >yjR4£-rs5 5-fc 
BBP«©»ffiC»l©IBSUH»JI!*a£x BB*fc 
B*i£n#*S5tt©*M)flfc, «2CDWHI9l9«tEB 
Lfc^S^xA. 

[0 0 3 5] ( 6 ) BBttfflW^StiU SS0W8Jfe*«*fl! 
V^IuIE (1) fc^L (5) ©»-rti*fi:B*©&¥S' 

[0036] ( 7 ) * 1 (osmmm^m, % 2 ©ib^h . 
w*«©nrixsxwrr**tt, »#ffiBfc.fc»>*j£i- 

Smile (l) (5) ©^riuWclBf.©**^* 40 

[0 0 3 7] (8) **^xyAtt»ffc«BT?**l8E 
(1) £V>L (7) ©0-fft*>£g3«ffl}fe:3>->;*7 1 Ao 
[0 0 3 8] 

[^B^©^ffifflJi5«|] £lT*£H©ldfi©&tt* 

<K»^H««B*©ag©*^x^Ac*^T*«s 

[0 0 3 9] 50 
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(mmmi) *9m*VT*ii*?£.ts»-z9mi,izn 
mmnz^zmm-t^o stia&iBgJi (0 5- 
7) iz-o^Tim&mtm-otztb, mmt&t&tz. 
[0040] mi (a) »*£»«© e^****©*! 

&&7fif7Vv*®X-tb&. 01 (a) {c£v>Ts OP 
tt^#¥*K*tt*«*ft«©#l&-*fc3. 10 Hi 
7'JXAT-J&t)v &i£-fS<fcdtc> HnSS©»l±ft3l?0iJ 
£Jlfe«tf, *ixtt*H*fl63MI4:n--e*4. 10 6 1 
ttK«B»**MW r <f:*-K?&!K X'JXAl 0 1© 
5fl0 (I6fcisv>£) T;£&c> 2<@EB£*iTV'>So £© 
ffiBtts «6*«lOBI*lffl#*MS*y-f *- KffiB* 6*6 
#5>ftS> ^BJ^f6ii:|5)-t«:?,<toK: s #W£:frLT 
*¥#lRlK:*i»ttB, 2ffli5)-ig?T-^lfii^fiv>tiB 

-H106 1H:, BS^»»fllO*»0P4>6H:rix 

-fChtt&t^. fc*, *©f6©Xny*«|ffifcHLT 

[0 0 4 1] 01 0 (b) tt#lt2ifi0!lfc,kSX'JXA 1 

ISBSs JktnWB«SWM8*y-f K 1 0 6 0ffl©gS 
□SSI 0 10, 10 12, 1 0 1 3©*jMtt»-£>*iTV> 

So 

[0 0 4 2] tt±KBBbfcJ:5fc, #fg5E0!lfc iftifs 
■WBtiMMBft^'f tf- M 0 6 1 tfXD XA 1 0 1 © 
*WC*tt*IB»fcjE^tMfcEB3*XTV**©-p, BS 

&W7y4>yi?t>mtiT^x<b9mi o o s^jnue^ 

St&5^t4 i )6:< > SfcX'JXAl 0 l©HngSC«k 

[0 0 4 3] (*J1I«I2) *f5fl§4K7***^5K*^ 

im (05-7) tov^l±ft*0lhll-, 7'JXM 
0 l©«fflHI±Sa««l fcW-©fc», a&B^tt^B§1- 

[0 0 4 4] 0 2(£#ftli0J©t^;t*p<7©&j££jfs 
t^ny^Bt**. B2C*v^ 1 0 6 lttflMM 
FT* 0, X'JXAl 0 lOfcfld (IB 
fci£V>7?) ±£tc> 2<IEB£ftTt'>So ^OttBttx 
^^©IBSEffl^^^-f X- KffiB*>S>«*&ft 

filfc^flWftBx 2fflH-S5S7f3fc«iJ:»)*^ffifit:EB 
SftT^S. £©£5£E*ffl**W8**V*--M0 
6 lti, a«3fc^3R*H8©*»OPfr6ttriifc»Bffc 

&V>. *©flh©XDv^«|BCHUTtt, f£*0H 

m £««©»**«» 6 ft*. 

[0 0 4 5] (gffi0|3) JttfMHfcKT****?*:*^ 
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Tf^b&IOS083fcoi,vtl!l«§-rs. ££\ 3UM*iH 
US (05~7) Co^Ttt«E#«4:lR)-©fc«>, 

[0 0 4 6] 0 3 l±*SUS0!IO tf p< 5 ©#J5E£^ 
1-7Dy70f&3„ 3 0 3, 3 0 2 tigl^fi^ 1 0 0 
2Si£*UTgSf-rSfc«)©7 7-f >y-l/>X, 3 0 
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SPECIFICATION 

[TITLE OF THE INVENTION] 
Optical System 

[ABSTRACT] 

[Object] To provide an optical system wherein visual line 
detection never becomes impossible due to an insufficiency in 
illuminance to an eyeball. 

[Solution Means] At openings of a prism 101 for magnifying 
observation in a visual line detecting means 1006, infrared 
emitting diodes 1060 for the naked eye are arranged so as to 
irradiate an eyeball 1005. Infrared emitting diodes 1061 for 
eyeglasses are arranged outside the area of an observation 
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optical system, on the eyeball 1005 side of the outside of the 
prism 101 so as to irradiate the eyeball 1005. As such, since 
the infrared emitting diodes 1061 for eyeglasses are arranged 
close to the eyeball 1005, illuminance to the eyeball 1005 never 
becomes insufficient even if the eyeball 1005 is distant from 
a finder, and no eclipses due to the openings of the prism 101 
occur, thus visual line detection can be securely carried out. 
[WHAT IS CLAIMED IS;] 

[Claim 1 ] An optical system comprising visual line detecting 
means, wherein 

first eyeball illuminating means are arranged inside the 
area of an observation optical system, and sfecond eyeball 
illuminating means are arranged outside the area. 

[Claim 2] An optical system comprising visual line detecting 
means, wherein 

of a prism provided with a half mirror- or dichroic mirror- 
processed film, first eyeball illuminating means are arranged 
behind the half mirror- or dichroic mirror-processed film, and 
second eyeball illuminating means are arranged on the eyeball 
side of the outside of said prism. 

[Claim 3 ] An optical system comprising visual line detecting 
means, wherein 

of a prism having a coating film with openings, first eyeball 
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illuminating means are arranged behind the openings , and second 
eyeball illuminating means are arranged on the eyeball side 
of the outside of said prism. 

[Claim 4] An optical system comprising visual line detecting 
means, wherein 

first eyeball illuminating means are arranged behind a half 
mirror or a dichroic mirror, and second eyeball illuminating 
means are arranged on the outside of an optical member closest 
to an eyeball. 

[Claim 5] An optical system comprising visual line detecting 
means, wherein 

of a mirror having a coating film with openings, first eyeball 
illuminating means are arranged behind the openings , and second 
eyeball illuminating means are arranged on the outside of an 
optical member closest to an eyeball. 

[Claim 6] An optical system as set forth in any of Claim 
1 through Claim 5, wherein 

eyeball illuminating means employ infrared emitting means. 

[Claim 7] An optical system as set forth in any of Claim 
1 through Claim 5, wherein 

which of the first eyeball illuminating means or second 
eyeball illustrating means are lit is determined depending on 
the eyeball position. 



-3- 




[Claim 8] An optical system as set forth in any of Claim 
1 through Claim 7, wherein 

the optical system is an imaging device. 
[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of the Invention] The present invention relates to 
an optical system such as an imaging device, comprising a visual 
line detecting means. 

[0002] 

[Prior Arts] The present applicant, et al . have priorly 
suggested a so-called visual line inputting function wherein 
indexes signifying functions such as, for example, zooming, 
fading, etc. , are displayed on a finder screen of a video camera 
and a user is made to select among the functions by a visual 
line (Japanese Patent Application No . Hei-4-202) . Aprinciple 
of this function will be described in the following. 

[0003] Fig. 6 is a top view for explaining a principle of 
visual line detection, and Fig. 7 is a side view for explaining 
a principle of visual line detection. 

[0004] In the drawings, 906a and 906b denote light sources 
such as light emitting diodes (IREDs) for radiating 
non-perceptible infrared light to an observer, and the 
respective light sources are arranged approximately 
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symmetrical in the x-direction (horizontal direction) with 
respect to the optical axis of an imaging lens 911 (Fig. 6) 
and, in the y-direction (vertical direction) , on a slightly 
lower side (Fig. 7) , and divergently illuminate an eyeball of 
the observer. Part of the illumination light reflected on the 
eyeball is focused onto an image sensor 912 by the imaging lens 
911. Fig. 5(a) is a schematic view of an eyeball image projected 
onto the image sensor 912, and Fig. 5 (b) is an output intensity 
diagram of the image sensor 912. 

[0005] Hereinafter, a method for detecting a visual line 
will be described by use of the respective drawings. 

[0006] First, in terms of a horizontal surface, infrared 
light which has been radiated from the light source 906b in 
Fig. 6 illuminates the cornea 910 of an observer' s eyeball 908 . 
A corneal reflection image d (a virtual image) formed by the 
infrared light reflected on the surface of the cornea 910 at 
this time is concentrated by the imaging lens 911 and is focused 
at a position d' on the image sensor 912. Similarly, infrared 
light which has been radiated from the light source 90 6a 
illuminates the corona 910 of the eyeball . Acorneal reflection 
image e (a virtual image) formed by the infrared light reflected 
on the surface of the cornea 910 at this time is concentrated 
by the imaging lens 911 and is formed at a position e' on the 
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image sensor 912. In addition, light fluxes from end portions 
a and b of an iris 904 form images of these end portions a and 
b at positions a' and b' on the image sensor 912 via the imaging 
lens 911. If an angle of rotation 8 of the optical axis of 
the eyeball 908 with respect to the optical axis of the imaging 
lens 911 is small, where x-coordinates of the end portions a 
and b of the iris 904 are provided as xa and xb, multiple points 
xa and xb can be obtained on the image sensor (x-marks in Fig. 
5) . Therefore, first, the center of the pupil xc is calculated 
by the least-squares method for a circle. On the other hand, 
where an x-coordinate of the center of curvature o of the cornea 
910 is provided as xo, an angle of rotation 0x with respect 
to the optical axis of the eyeball 908 becomes: 
oc*sin8x = xc-xo (1) 

In addition, when xo is determined based on a middle point k 

between the corneal reflection images d and e by taking an 

appointed correction value 6x into consideration, 

xk=(xd+xe)/2 

xo= (xd+xe) /2+6x (21 

Herein, Sx is a numeric value geometrically determined according 
to a device installing method, an eyeball distance, etc., and 
a calculating method thereof is omitted. Therefore, when 0x 
is determined by substituting expression (2) for expression 
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(1), 



8x=arcsin [ [xc- {xd+xe) /2+6x} ] /oc] 



(3) 



Moreover, when coordinates of the respective characteristic 
points projected on the image sensor 912 are rewritten by an 
addition of ' (a dash) into expression (4), this results in: 
8x=arcsin[ [xc f -{ (xd' +xe' ) /2+6x' }¥]/oc/p¥ (4) 
Herein, p means magnification determined depending on an eyeball 
distance sze to the imaging lens 911, which is actually 
determined as a function of a gap between the corneal reflection 
images | xd' -xe' I . 

[0007] Then, in terms of a vertical surface, a construction 
as shown in Fig. 7 is provided. Corneal reflection images to 
be generated herein by two IREDs 906a and 906b are generated 
at an identical position, and this is provided as i. A method 
for calculating an angle of rotation 6y of the eyeball is almost 
the same as that in the case of the horizontal surface, however, 
only expression (2) is different, and where a y-coordinate of 
the center of curvature o of the cornea is provided as yo, 
yo=yi+8y (5) 
Herein, 5y is a numeric value geometrically determined according 
to a device installing method, an eyeball distance, etc., and 
a calculating method thereof is omitted. Therefore, the angle 
of rotation 0y in the vertical direction becomes: 
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6y=arcsin [ [yc' - (yi' +6y' ] /oc/p] (6) 

[0008] Moreover, when a constant m determined depending on 
the finder optical system is used, visual line position 
coordinates (xn, yn) on the video camera finder screen 
respectively become, respectively, on the horizontal surface 
and on the vertical surface: 

xn=m*arcsin[ [xc'-(xd'+xe' ) /2+6x' }¥/oc/p¥ (7) 
yn= m*arcsin[ [yc'-{ (yi' +8y' )¥/oc/p¥ (8) 

[0009] As is clearly shown in Fig. 5(b), for detection of 
a pupil edge, a fall (xb' ) and a rise (xa' ) in an output waveform 
of the image sensor 912 are utilized. In addition, for 
coordinates of the corneal reflection images, sharp rising 
portions (xe ; ) and (xd' ) are utilized. 

[0010] Now, an example of a video camera having a visual 
line detecting function will be described. 

[0011] Fig. 8(a) is a block schematic diagram showing an 
example of a video camera having a visual line detecting 
function. 

[0012] The video camera shown in the drawing schematically 
includes: a lens imaging system 1001 which is provided with 
a zoom lens and which images an object; a display element 1002 
having an LCD (a liquid crystal display), etc., for observing 
an object imaged by the lens imaging system 1001; a special 
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prism 1003 for realizing a magnifying observation system; a 
visual line detecting means 1006 for detecting a visual line 
of a shooter' s eye 1005; a display circuit 1007 for displaying, 
on the display element 1002, an AF frame showing an outline 
of the focus area, indexes of visual line switches, which will 
be described later, and other information, etc. , necessary for 
the shooter such as information concerning a tape counter and 
a shooting mode; a system control means 1008 for controlling 
respective portions of this camera; a memory 1009 for storing 
various data; and an operation switch detecting means 1004 for 
executing video camera functions. 

[0013] The visual line detecting means 1006 comprises 
infrared emitting diodes 1060 and 1061 for irradiating infrared 
light into the shooter's eye 1005; condensing lenses 1062a and 
1062b for condensing infrared light; an image sensor 
(photoelectric transducer) 1063 for converting infrared light 
concentrated by these condensing lenses 1062 to an electrical 
signal; and a fixation point detecting circuit 1064 for 
determining based on an image of the shooter' s eye 1005 on this 
image sensor 1063 a shooter's fixation point on the display 
element 1002. 

[0014] Now, optical effects of an observation optical system 
will now be described. Light from the display element 1002 
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is refracted and transmitted through a third optical effect 
surface c, is totally reflected on a first optical effect surface 
a, is reflected on a reflecting layer of a second optical effect 
surface b, is again reflected and transmitted through the first 
optical effect surface a, and is emitted to the eye side as 
a light flux having an expanding angle (a convergent angle, 
parallel) appropriate to a shooter's diopter scale. Herein, 
a line which connects between the observer's eye 1005 and the 
center of the display element 1002 is shown as a basic optical 
axis. An adjustment to the observer's diopter scale becomes 
possible by shifting the display element 1002 in parallel along 
the optical axis of the prism 1003. 

[0015] Optical effects of a visual line detecting system 
will now be explained. Light emitted from the infrared emitting 
diodes 1060 and 1061 illuminates an observer's eye from a 
direction different from the optical axis of the visual line 
detecting system. The illumination light is reflected and 
dispersed by the observer's cornea and pupil, wherein light 
reflected by the cornea forms a corneal reflection image, and 
light reflected by the pupil forms a pupil image . These lights 
are focused, through an opening 1010 provided on the second 
optical effect surface b, onto the image sensor 1063 by the 
imaging lens system 1062. An eye image obtained from the image 
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sensor 1063 can output fixation point data to the system control 
means 1008 by means of the fixation point detecting circuit 
1064 configured based on the aforementioned principle of visual 
line detection. 

[0016] Now, optical effectsof the prism 1003 will be described. 
In order to correct image performance and distortion to achieve 
a telecentric system, three effect surfaces of the prism 1003 
are preferably composed of three-dimensional curved surfaces 
each having no axis of rotational symmetry, and herein having 
a curvedsurface structure which contains abasicoptical surface 
and is symmetrical with respect to only a flat surface parallel 
to the paper surface. 

[0017] The imaging lens system is composed of two lenses 
1062a and 1062b. Inparticular, the lens 1062b is a wedge-shaped 
lens, therefore, the imaging lens system can be composed of 
a small number of lenses, which is appropriate for downsizing. 
By providing a curvature for slant faces of this lens, an 
eccentric aberration generated by the second optical effect 
surface b can be effectively corrected. Furthermore, if at 
least one aspherical surface is provided in the imaging lens 
system, this becomes effective in correction of off-axial 
imaging performance. The closer a diaphragm of the imaging 
lens system to the opening provided on the second effect surface 
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b is, the smaller the opening 1010 can be made, and this is 
effective in prevention of a dropout in the observation optical 
system (partial omission of an image) , and if possible, it is 
desirable that the opening and diaphragm coincide with each 
other. If the opening is set to less than 2mm, it becomes smaller 
than an eye pupil and, moreover, this is effective in prevention 
of a dropout in the observation optical system. Since the light 
for illuminating the eye is preferably light having a low 
luminosity factor, infrared light is used. At this time, if 
at least one lens made of a material to cut down visible light 
is provided in the imaging system, visual line detecting accuracy 
can be improved. 

[0018] In addition, if the illumination light sources are 
arranged on the side opposite to the eye with the prism 1003 
therebetween, this is desirable since the eye can be 
appropriately illuminated even in a case where refractive power 
of the prism 1003 is intensified and the field of vision is 
widened. At this time, openings are provided in a light source 
part of the reflecting layer on the second optical effect surface 
b. Light emitted from the infrared emitting diodes 1060 and 
1061 penetrates through the openings of the second optical effect 
surface b, penetrates through the first optical effect surface 
a, and illuminates the observer' s eye from a direction different 
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from the optical axis of the visual line detecting system. 
Herein, the infrared emitting diodes 1060 and 1061 are 
illustrated separately from the openings for the sake of 
illustration, however, in actuality, these are adjacent or 
adhered to the openings and, in other words, these are arranged 
within the observation optical system area. 

[0019] Herein, as the above-described infrared emitting 
diodes, diodes for the naked eye and diodes for eyeglasses are 
used with different arrangements. Two diodes for the naked 
eye (1060) are each arranged on the left and right with a narrow 
width symmetrically with respect to the optical axis, with an 
identical height from a lower part slightly distant from the 
optical axis, and two diodes for eyeglasses (1061) are each 
arranged on the left and right with a wide width symmetrically 
with respect to the optical axis, with an identical height from 
a lower part considerably distant from the optical axis . There 
exist three reasons for this; the first reason is for obtaining 
a better illuminating condition based on the eyeball distance 
and, therefore, the diodes are arranged at positions where a 
detecting area of the eye is illuminated as uniform as possible . 
Second, since it is necessary to arrange the diodes at heights 
where the above-described corneal reflection images are not 
eclipsed by the eyelid, the infrared emitting diodes 1060 for 
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the naked eye are located at positions higher than the infrared 
emitting diodes 1061 for eyeglasses. Third, the infrared 
emitting diodes 1061 for eyeglasses are located at positions 
distant leftward, rightward, and downward from the infrared 
emitting diodes 1060 for the naked eye so that ghosts, that 
are produced by infrared light reflected on spectacles, are 
generated in a peripheral portion where influences on detection 
are slight. Herein, discrimination between the naked eyes and 
spectacles can be carried out by calculating the distance between 
the eyeball and prism 103 based on the distance |xd'-xe' | between 
the ocular reflection images. In addition, when this distance 
is within an appointed value, the infrared emitting diodes 1060 
for the naked eye are lit, and when it is more than the appointed 
value, the infrared emitting diodes 1061 for eyeglasses are 
lit, then visual line detection is carried out. 

[0020] Fig. 8(b) is a view of the above-described prism 1003 
viewed from the side. Herein, the above-described optical 
effect surface b is provided wi th amirror coating for reflection, 
however, the aforementioned openings for the imaging system 
and for the infrared emitting diodes (1060 and 1061), namely, 
non-mirror-coating-processed portions (1010 is for imaging, 
1012 and 1013 are for the naked eye, and 1014 and 1015 are for 
eyeglasses) are provided. As mentioned above, these portions 
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are small at a degree where no influences are exerted on the 
finder observation system, and are, desirably, 2mm or less. 
Herein, by mirror coating, a dichroic mirror, which reflects 
visible light and transmits infrared light, or a half mirror, 
which reflects part of visible light is formed. Since the image 
sensor 1063 surface is dark, use of a half mirror does not 
interfere with an observation of the display element 1002. 

[0021] The fixation point detecting circuit 1064 is for 
determining a shooter's fixation point on the display element 
1002 screen, based on an image of the shooter's eye 1005 on 
the image sensor 1063, in accordance with the aforementioned 
principle and an algorithm disclosed in Japanese Unexamined 
Patent Publication No. Hei-1-241511, Japanese Unexamined 
Patent Publication No. Hei-2-32312, etc. 

[0022] Herein, functions of the visual line switches loaded 
on the video camera finder of the present embodiment will be 
described. A schematic diagram. showing a display example of 
this display element 1002 is shown in Fig. 9. 

[0023] As shown in this diagram, a menu composed of indexes 
91 (91a, 91b, and 91c) signifying mutually different operating 
functions, which are shown by the alphabetic letters "W", "T", 
and "F", is displayed. Herein, for example, "W" signifies 
zooming to the wide side, "T" signifies zooming to the tele 
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side, and "F" signifies a fading operation. In addition, the 
number 92 shown at the lower right is not for a visual line 
switch function but, for example, signifies a date, etc. Now, 
operation of the system control means 1008 will be described. 
The fixation point detecting circuit 1064 at all times detects 
the shooter's visual line coordinates and outputs the same to 
the system control means 1008. Herein, it is supposed that 
the shooter has fixed his/her eye on the W T" indication. The 
system control means 1008 judges as to whether the fixation 
point has stayed within a range p for an appointed period of 
time, and sends, if the fixation point has stayed for an appointed 
period of time, a signal to the lens imaging system so. as to 
carry out zooming to the tele side until the fixation point 
diverges from the range p. In terms of the system control means 
1008, the same applies to the "W" and "F". 

[0024] Now, visual line autofocusing will be described. 

[0025] A schematic diagram showing a display example of the 
display element 1002 is shown in Fig. 10. 

[0026] In this diagram, 101 denotes a visual line AF frame 
showing an outline of the focus area, which is displayed at 
a fixation point coordinate position and focusing is attained 
on an obj ect in this area . Now, operation of the system control 
means 1008 will be described. The fixation point detecting 
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circuit 1064 at all times detects the shooter's visual line 
coordinates and outputs the same to the system control means 
1008 . Herein, it is supposed that the shooter has fixed his/her 
eye on the person shown in Fig .10. Based on the above-described 
fixation coordinates, the system control means 1008 sends a 
signal to the lens imaging system to specify a focus area and 
also sends a fixation coordinate signal to a display circuit 
1007 so that an AF frame is displayed in the screen of the display 
element 1002. 
[0027] 

[Problems to be Solved by the Invention] However, in the 
aforementioned prior art, since the positions of the 
illumination means are far from the eyeball, in some cases where 
the eyeball becomes distant from the finder particularly when 
spectacles are used, visual line detection becomes impossible 
due to an insufficiency in the illumination light amount 
(illuminance of the eyeball) . Moreover, in such a case as in 
the prior art where illumination is carried out through 
reflective coating openings, the openings cannot be provided 
with a very large size in consideration of influences on the 
observation system, as mentioned above, therefore, due to 
eclipses caused by the openings, a further insufficiency in 
the illumination light amount occurs. 
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[0028] The present invention has been made under such 
circumstances, and an object thereof is to provide an optical 
system wherein visual line detection never becomes impossible 
due to an insufficiency in the illumination light amount to 
an eyeball. 

[0029] 

[Means for Solving Problems] In order to achieve the 
above-described object, in the present invention, an optical 
system is constructed as described in the following (1) through 
(8) . 

[0030] (1) An optical system comprising visual line detecting 
means, wherein 

first eyeball illuminating means are arranged inside the 
area of an observation optical system, and second eyeball 
illuminating means are arranged outside the area. 

[0031] (2) An optical system comprising visual line detecting 
means, wherein 

of a prism provided with a half mirror- or dichroic mirror- 
processed film, first eyeball illuminating means are arranged 
behind the half mirror- or dichroic mirror-processed film, and 
second eyeball illuminating means are arranged on the eyeball 
side of the outside of said prism. 

[0032] (3) An optical system comprising visual line detecting 
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means, wherein 

of a prism having a coating film with openings, first eyeball 
illuminating means are arranged behind the openings, and second 
eyeball illuminating means are arranged on the eyeball side 
of the outside of said prism. 

[0033] (4 ) An optical system comprising visual line detecting 
means, wherein 

first eyeball illuminating means are arranged behind a half 
mirror or a dichroic mirror, and second eyeball illuminating 
means are arranged on the outside of an optical member closest 
to an eyeball. 

[0034] (5) An optical system comprising visual line detecting 
means, wherein 

of a mirror having a coating film with openings, first eyeball 
illuminating means are arranged behind the openings, and second 
eyeball illuminating means are arranged on the outside of an 
optical member closest to an eyeball. 

[0035] (6) An optical system as set forth in any of the above 
(1) through (5), wherein 

eyeball illuminating means employ infrared emitting means. 

[0036] (7) An optical system as set forth in any of the above 
(1) through (5), wherein 

which of the first eyeball illuminating means or second 
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eyeball illustrating means are lit is determined depending on 
the eyeball position. 

[0037] (8) An optical system as set forth in any of the above 
(1) through (7), wherein 

the optical system is an imaging device. 

[0038] 

[Mode for Carrying out the Invention] Hereinafter, a mode 
for carrying out the present invention will be described in 
detail by way of an embodiment of "a video camera" . The present 
invention is not limited to a video camera but can be carried 
out in an appropriate optical system such as, for example, a 
virtual reality-related device, comprising a visual line 
detecting means. 

[0039] 

[Embodiments] 

(Embodiment 1) A description will be given of Embodiment 
1 where the present invention is carried out in a video camera. 
Herein, since the visual line detecting principle (Figs. 5-7) 
is identical to that of the prior art, a description thereof 
is omitted. 

[0040] Fig. 1(a) is a block diagram showing a construction 
of the video camera of the present embodiment. In Fig. 1(a), 
OP denotes an outermost optical path in an observation optical 
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system, 101 denotes a prism, and as will be described later, 
although the number of openings is different from that of the 
prior art, other aspects are identical to those of the prior 
art. 1061 denotes infrared emitting diodes for eyeglasses, 
and two infrared emitting diodes for eyeglasses are arranged 
downward on the right side (the side closer to the eye) of the 
prism 101. These two emitting diodes are arranged at 
symmetrical positions in the horizontal direction via the 
optical axis, at positions with an identical height lower than 
the optical axis, so that the positions become identical to 
the direction of illumination emitted from the positions of 
prior-art infrared emitting diodes for eyeglasses. At this 
time, the above-described infrared emitting diodes for 
eyeglasses 1061 are arranged at the locations divergent from 
the optical path OP on the outer side of the observation optical 
system, and therefore do not exert any influences on the 
observation optical system. Herein, since other block 
functions are identical to those of the prior art, a description 
thereof is omitted. 

[0041] Fig. 1(b) is. a view of the prism 101 according to 
the present embodiment viewed from the side. Herein, the 
above-described optical effect surface b is provided with a 
mirror coating for reflection, however, only openings 1010, 
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1012, and 1013 for the imaging system and infrared emitting 
diodes 1060 for the naked eye are provided. 

[0042] As described above, according to the present 
embodiment, the infrared emitting diodes 1061 for eyeglasses 
are arranged at positions close to the eyeball on the outside 
of the prism 101, therefore, the eyeball 1005 never becomes 
insufficient in illuminance even if the eyeball is distant from 
the finder, and no eclipses due to the openings of the prism 
101 occur, thus visual line detection can be securely carried 
out. 

[0043] (Embodiment 2) A description will be given of 
Embodiment 2 where the present invention is carried out in a 
video camera. Herein, since the visual line detecting 
principle (Figs. 5-7) is identical to that of the prior art 
and a side view of the prism 101 is identical to that of Embodiment 
1, descriptions thereof are omitted. 

[0044] Fig. 2 is a block diagram showing a construction of 
the video camera of the present embodiment. In Fig. 2, 1061 
denotes infrared emitting diodes for eyeglasses, and two 
infrared emitting diodes for eyeglasses are arranged upward 
on the right side (the side closer to the eye) of the prism 
101. These two emitting diodes are arranged at symmetrical 
positions in the horizontal direction via the optical axis, 
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at positions with an identical height higher than the optical 
axis, so that the positions become identical to the direction 
of illumination emitted from the positions of prior-art infrared 
emitting diodes. As such, the infrared emitting diodes for 
eyeglasses 1061 are arranged at the locations divergent from 
the optical path OP on the outer side of the observation optical 
system, and therefore do not exert any influences on the 
observation optical system. Herein, since other block 
functions are identical to those of the prior art, a description 
thereof is omitted. Effects similar to those of Embodiment 
1 can be obtained by the present embodiment, as well. 

[0045] (Embodiment 3) A description will be given of 
Embodiment 3 where the present invention is carried out in a 
video camera. Herein, since the visual line detecting 
principle (Figs. 5-7) is identical to that of the prior art, 
a description thereof is omitted. 

[004 6] Fig. 3 is a block diagram showing a construction of 
the video camera of the present embodiment. 303 and 302 denote 
finder lenses for observing a display element 1002 in an enlarged 
manner, 301 denotes a dichroic mirror for bending an observation 
optical system by 90° and for guiding an eye image to a visual 
line detecting and imaging system, which is provided with a 
film having such a property so as to reflect visible light and 
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transmits only infrared light. 1062 denotes an imaging lens, 
which forms, on an image sensor 1063, an eye image from infrared 
light transmitted via the above-described dichroic mirror 301 . 
1061 denotes infrared emitting diodes for eyeglasses, and two 
infrared emitting diodes for eyeglasses are arranged downward 
with an identical height on the right side (the side closer 
to the eye) of the dichroicmirror 301 . In addition, 1060 denotes 
infrared emitting diodes for the naked eye, and two infrared 
emitting diodes for the naked eye are arranged with an identical 
height on the left side (the side more distant to the eye) and 
on the inside of the mirror 301. Herein, illumination light 
beams of the infrared emitting diodes 1060 for the naked eye 
penetrate through the dichroic mirror 301 and are caused to 
illuminate the eye. Herein, a half mirror can also be used 
in place of the dichroic mirror. Herein, since other block 
functions are identical to those of the prior art, a description 
thereof is omitted. 

[0047] As described above, according to the present 
embodiment, the infrared emitting diodes 1061 for eyeglasses 
are arranged on the right side of the finder lens 302, downward, 
namely, at positions closer to the eyeball 1005 than the dichroic 
mirror 301, therefore, the eyeball 1005 never becomes 
insufficient in illuminance even if the eyeball is distant from 
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the finder, and no eclipses due to the openings of the dichroic 
mirror 301 occur, thus visual line detection can be securely 
carried out. 

[0048] (Embodiment 4) A description will be given of 
Embodiment 4 where the present invention is carried out in a 
video camera. Herein, since the visual line detecting 
principle (Figs. 5-7) is identical to that of the prior art, 
a. description thereof is omitted. 

[0049] Fig. 4 is a block diagram showing a construction of 
the video camera of the present embodiment. In the diagram, 
1061 denotes infrared emitting diodes for eyeglasses, and two 
infrared emitting diodes for eyeglasses are arranged upward 
with an identical height on the right side (the side closer 
to the eye) of the dichroic mirror 301. 1060 denotes infrared 
emitting diodes for the naked eye, and two infrared emitting 
diodes for the naked eye are arranged upward with an identical 
height on the light side (the side more distant to the eye) 
of the dichroic mirror 301 and on the inner side of the mirror. 
Herein, a half mirror can also be used in place of the dichroic 
mirror. Herein, since other block functions are identical to 
those of the prior art, a description thereof is omitted. 
Effects similar to those of Embodiment 3 can be obtained by 
the present embodiment, as well. 
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[0050] 

[Effects of the Invention] As has been described above, 
according to the present invention, it becomes possible to 
provide an optical system wherein visual line detection never 
becomes impossible due to an insufficiency in the illumination 
light amount to an eyeball and visual line detection can be 
securely carried out. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Fig. 1] A block diagram according to Embodiment 1 
[Fig. 2] A block diagram according to Embodiment 2 
[Fig. 3] A block diagram according to Embodiment 3 
[Fig. 4] A block diagram according to Embodiment 4 
[Fig. 5] A diagram for explaining a principle of visual line 
detection 

[Fig. 6] A top view for explaining a principle of visual 
line detection 

[Fig. 7] A plan view for explaining a principle of visual 
line detection . 

[Fig. 8] A block diagram according to the prior art 

[Fig. 9] A diagram showing an example of the finder screen 
at the time of visual line switching operation 

[Fig. 10] A diagram showing an example of the finder screen 
at the time of visual line autofocusing operation 
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[Description of Symbols] 
101 Prism 

1002 Display element 

1006 Visual line detecting means 

1060 Infrared emitting diodes for the naked eye 

1061 Infrared emitting diodes for eyeglasses 
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A block diagram according to Embodiment 1 
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A block diagram according to Embodiment 2 
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A diagram showing an example of the finder screen at the 
time of visual line switching operation 
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A block diagram according to Embodiment 3 
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A block diagram according to Embodiment 4 
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A block diagram according to the prior art 
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